Straton, Jack C. "Fourier transform of the multicenter product of 1s hydrogenic orbitals and Coulomb or Yukawa potentials and the analytically reduced form for subsequent integrals that include plane waves." Physical Review A 39.10 (1989) 
I. INTRODUCTION
A large class of problems in atomic and molecular physics depends on the evaluation of integrals composed of a product of hydrogenic orbitals, Coulomb or Yukawa potentials, and (possibly) plane waves. One of the central techniques in reducing such matrix elements to tractable numerical form has been to Fourier transform parts of the integrand and then to combine the angular dependence using Feynman parametrization. ' This is a special case of a more general class of integrals
where q, is a linear combination of external momenta p and at least one internal momentum vector k .
To integrate over the k, first introduce the standard integral transform for the denominators' generalized to allow arbitrary powers of the denominators, 
where, from (14),
y=CA -E, Substituting (34) - (46) into (33) 
The present procedure may be extended to find the Fourier transform of products of orbitals including excited states in some cases. For s states the coordinate space radial wave function includes a polynomial in the coordinate multiplying an exponential that may be written as a polynomial of derivatives of the exponential with respect to A, , [now containing the principal quantum number in the denominator of (4)], which is just a polynomial of derivatives of ls orbitals. The final expression will then contain a polynomial of derivatives of (33) with respect to the A, , in C. Alternatively, the momentum representation of s states in general contains a polynomial in k in the numerator of the equivalent of (3). The equivalent of (33) is found by substituting into the equivalent of (3) A +Bk2+ Ck4+. . .
(A+k )" resulting in a .~r a in (13), (21), and (39). Then the final form is given by taking derivatives of (33) or (48) (42) and (43) equal to (r -1) rather than 0, and by taking the derivative of (33) with respect to r. If the product in the equivalent of (1) contains either more pairs of p states than the value of the principal quantum number of the ¹horbi tal, or if it contains pairs of states with sufficiently high I, so that one has higher powers of cos8-+& in the equivalent of (50), the transformation (9) may be performed first to allow sufficient powers of the denominator for multiple derivatives of the type (52). where an x, appears in only one 8, of (55) . But that case yields nothing new since one could do these integrals before the r integral using the Fourier inverses of (3) 
